Aldosterone rapidly activates protein kinase D via a mineralocorticoid receptor/EGFR trans-activation pathway in the M1 kidney CCD cell line.
Aldosterone elicits physiological responses through the modulation of gene expression and by stimulating signaling processes. Here we investigated the activation pathway of protein kinase D1 (PKD1) by aldosterone in the murine M1 renal cortical collecting duct cell line. Aldosterone stimulated a rapid increase in PKD1 activity peaking at 2-5 min and at 30 min after treatment that was insensitive to inhibitors of transcription or translation. PKD1 was not activated by aldosterone in MR null NIH-3T3 fibroblasts or M1-CCD cells propagated without dexamethasone, which did not express MR. PKD1 activation was sensitive to the MR antagonists spironolactone and RU28318 but not to the glucocorticoid receptor antagonist RU486. Aldosterone activation of PKD1 was inhibited by the epidermal growth factor (EGFR) antagonist tyrphostin AG1478 and by the c-Src inhibitor PP2. Western blotting revealed EGFR phosphorylation following aldosterone treatment at the c-Src tyrosine kinase-specific residue Tyr845. The activation of c-Src was dependent on its interaction with HSP84, since HSP84 antagonist 17-AAG inhibited both the phosphorylation of EGFR in response to aldosterone by c-Src and also the subsequent activation of PKD1.